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(57) Abstract: A control system that constantly and accurately controls a controlled variable to within an allowable range. The 
control system estimates a steady-state deviation d in a controlled object as a steady-state deviation estimation value d' based on a 
controlled variable y and a final target value y 2 . A controlled variable y in a controlled object according to an initial target value yi is 
estimated, based on an initial target value y, and a steady-state deviation estimation value d' , as a primary estimation value y/ 
When a primary estimation value y,' is within an allowable range, a final target value y 2 agreeing with an initial target value y, is 
determined, while, when a primary estimation value y, ' is out of an allowable range, a final target value y 2 is determined based on 
at least the boundary value of the allowable range. And, a manipulate variable x is determined according to a final target value y 2 . 
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(19) TkZ£ (20) oTl^n^. 

1= { 1/ (R + Ls))'(E-K E v) •• (19) 
v = (K T / J s ) • I •• (2 0) 
5 Rfci^E — *Jft#ttf& 9. Ltt ; E-^'f>^^>X1:$0 > Kb tt«S 

SET. 

£ 5 Hag^fiSOfttftW^X^A 10 0 £«fcnfc£* % — * 2 0 0 ©lit 

io fit) d ' te^css; (2 i) izm-DT&zM-zn&o 

d ' =1 • I - {1/ (T s + 1 )} • I 2 •• (21) 
% 5 Hifl©M^XfA 10 0 Id «fcftfc£, ^ — 9 2 0 0 
#K E v^DTfe, ^-^«§St I ^O^Il [I_ , I +] n\Z 
i&%.Z>&5\Z, ^E-^ii^ v *iffSfiffl [v_ , v + ] rtteiRS; 

15 ck < Mffl-Znn&o 

m^T^mwom 6 *»fioiH»'>7TAtoirJTsi 6 , m 8 
si 9 *m ^xmwT&o m e ^^-r^^^x-r-A i o o \z& o , igsic 

it?" t: ;x l/-^©7-A 2 0 2 © P $5 teEt D # S tl — ^ 2 0 

o (mmnm) o^m (mmm) y = (e, <*>) &mwznz>o z\n\z 

20 J;oT7-A 2 0 2 ©*««l:SlD#^6nfcA>H 2 0 4 ©fif (^ 

m 6 ic^-rn 6 s^j£^si(Z)$u^'>7 l 5 : -A i o o usy^ieit, 

iJSy^l 6 11408 I:if7-Ha 1/-^(D7-A 2 0 2 <Z> WgS:£i 

25 (^^ — f&St) y= (0, <f>) © i ##i5£{fiy i ' = ( e i 0 
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<*>! •) ic-gt-rs 2 yzm%.m y 2 • = (02 <*> 2 ') ^fc^-rs,, 

U * y 9 1 6 1 « 1 ^itilyi ' = (.01 *i ') *«B 9 K 

^-ri^^^ffl^ s^ft-r^sn^ i#:}t5£{iiyi ' = (#i \ <f> 
5 tz> 2&mmmy2 ' = (02 <*>2 ') &&^-r&. 

^f^ft^^^-^-^ hi 6 2tt, lilllf y 2 = ( 9 2 , <f>2 ) 
frj'f8f*y = (0, <t>) i©ii©A*l:^C« (2 2) Ki^oT^ 

j (^f^*) x= (i, j) =SrtU^T^o 

x= (Kpp+Kpvs) (y 2 -y) (22) 
10 JlITKpp, Kpv Hftlf ni^i^S^-^ h 1 6 2 ^ 5 P D 

7 4 )V& 1 6 3 « 2 X 2 ©M^lff JUF <h IT^S (2 3) TS^tl^. 

F = d i a g [ 1 / (Ts + 1), 1/ (T s + 1 )] •• (23) 
§6HIf I©Ui->^TA 10 0 \Z <£ftfc£> — *7 2 0 0 IC3£«fll 
15 IdMDT'fe, Mi5^^y= (0, <*>) J&l-eof^fcffl (09#I) 
rtfcJR^SJ; 5 fc, ££Ji^*j*«fc<«»Sft»*. 'Sfc, T-A2 0 
] 2 <0$fe$iSS&fcflfc D tttt & ft it A > H 2 0 4 CD-fegfc-^OfWgSffl^ 

fc43, J&ftsfixRtfMPSy ^n^TC^ (n^3) ilTS 

-SnXnO^^ff^JibtS^n^ (5£ (1 9) #M). fib, fel^M 
&difim&i£ft&ZMW*f&ftfc^^T\ZttMf&ft\Z rij <h£ftT*> 

n X n (Dttftft mt lT^i^n§?t f \Z V , gj l o t^^w^ 
25 ^$ft^ n^5cCD 1 ^it^M^FB^cD^ P i ~P 4 n^7C<D2^it^ 
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2 0 

2 > P 3 Ollf (P 2 ) =Q 2 ^ f (Ps) =Q 3 «^P2, Pad 
TI/^j^Pi > P 4 <£> 2f $t f (Pi) =Qi > f ( P 4 ) = Q 4 , & 

Pi , p 4 t-Jfi ^ft^i&ffl c o^^M^^n^n^^^ n£„ ^ 

U 

0il*.fc£, K 2 t^-Tfl 2 ^Ifl^^fvXTA 10 0 j&tfflii3&#K: 
10 cfc o TBItfc^b $ n^c J® ^CDftlffll^^^ A lOOO^Dyi'ftBSBl 1 

®ii t^tM^yxfA i o oo^d v ?m.m\z, m 2 ic^-rig 2 
20 jKWfc^iga^ tixfeck v>. 

17^^113 (D^B^^Fi i ( s ) ROCB x ( s ) «fc 0 
ODCi (s) fc«k0^5i; (24) t-SSiilTiSnxfeJ:^. £fc 
|27^i^l 140eM$F 2 ^B 2 (s) RtfCi ( s ) 
25 X\t£Q&fr(OC2 (s) fCj;^^^: (2 5) t-ISf iiTi$nt 
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Fi = d (s) /Bi ( s ) •• ( 2 4) 
F 2 = C 2 ( s ) /B 2 ( s ) •• ( 2 5 ) 

ck^T^^^tl^^^^^Mx! (DAt/tC^C, (2 6) (:toT 

g?l l 2^(DiM$Gm- I 0lMI:(:fflSt5. 
y i = G m • x i --(26) 
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m & <d m m 

tt>l!]I@I«yi RtfJgf&iB 16 flirted ' S3«ae 

u 

io l#cfSje*yi ' #W : #*5Hrtfc*5»^f**J8IB«liy i fc— Sk^ 
*Sif$@«tey2 — l^fi^fityi ' #*tt#*EfflJ&>S* 

15 d ii^r^^^-r^tl^^X^A. 

4. Si «»Iyi< *&B8Hay 2 £©2§£n-A 

5. aiSf^^iglilyi £fc*HiSI»j£*d' xtt 
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K»yi +d' SD-/U7^;i/^tL<ttiilfatIUfc«[&l* 
6. ljfcji^ttyi ' #lf«ttHrtK:a*»^W: 1 *J£jfe*y i ' £^ 
2 £flt*, B«*$fej£¥«*«2 2fc«fej£|ty, ' Rtf 

) 

SttjfcJJll* 2, 3, 4 Xte 5 8B«©fWflf S'Xt-A. 
10 7. 2 12fc!»fe}fe«tyi ' Cl^f, l&*£j££yi ' S 
2^i€fiy 2 ' ^©HttXte»6*>fc^lfclCfEoT2&l£j£«y2 ' 
£ £ i:T^S^^ 6 IB* ©WHS';*'?* A. 

8. ■ BWtt»je#aa«2#:i§j£tty2 * 3&^6 3e*««jtjg«d • 

9. @«lt*3t^e^ftjffll*y t 2^«U£ffiy 2 ' Xfcfc2**i 

^ffly 2 ' fiaflpsy ji^^is < ttLmm^mizmhitmtKDM 

20 10. B«fift£f a^lMflly t 2 *i^Iy 2 * t.<D%, XttftH^ 

2 * torn*. '>tsi<£%mft&m~r%tem&m\zm'rz\t\z&Q, m 

1 1. iffi^t^t^SiJ^^t^felilcGtCDF^TGm- 1 • G = 

25 1 1» 5 m&&m?t-r temm&Gm- 1 ^mt^zt^m^t-r^m^ 

mis 2, 3> 4, 5, 6, 7, 8> 9 Xtt 1 OI3t©i»v'7fA. 
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FIG. 7(a) 

y 2' (output) 




yv (input) 



FIG. 7(b) 

y^Coutput) 
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FIG. 9 
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